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Description 

[0001] The present invention relatesto afastenersys- 
tem and, more particularly, to a nut for locking receipt 
within a panel opening formed from a sheetlike metal 
blank. 

[0002] There are many situations in which panels 
have openings located inwardly of the edges to which it 
would be desirable to adhere other equipment or panels. 
A desirable means for accomplishing this would be the 
provision of a nut which could be readily positioned with- 
in the opening and self -lock on receiving a securing bolt 
or screw therein as, for example, the nut according to 
US-A-4 925 351. This is especially desirable in those 
situations in which access is substantially confined to 
one side of the panel and where there is no easy means 
of tightening or otherwise securing or adjusting the nut 
position from the opposite side of the panel. These sit- 
uations are frequently encountered in modern automo- 
tive vehicles and the nut to be described is especially 
advantageous for use in that context. 
[0003] According to a first aspect of this invention a 
nut for locking receipt within a panel opening formed 
from a sheetlike metal blank, comprises: 

a base plate; 

a sleeve unitary with and upstanding from a major 
surface of the base plate; 

first and second spaced apart locking strips integral 
with the base plate extending away from each of 
two opposite side edges of the base plate and 
formed to extend at an acute angle toward a sleeve 
axis; and, 

first and second securing means unitarily located 
respectively between the first and second locking 
strips, each said securing means including a high- 
friction end portion. 

[0004] Preferably portion of the locking strips and the 
securing means closest to the sleeve axis extend into a 
projection of the bore of the sleeve. 
[0005] According to a second aspect of this invention 
a fastening combination comprises a nut in accordance 
with the first aspect of the invention and a member re- 
ceived within the sleeve and having parts urging the 
locking strips and securing means outwards, away from 
the sleeve axis and, in use, into contact with the panel. 
[0006] According to a third aspect of this invention a 
fastener system for mounting an object to a panel open- 
ing solely from a first side of the panel, comprises: 

a nut including, 

a base plate dimensioned to prevent passage 

through the panel opening, 

a sleeve on said base plate, 

first and second locking means extending outwardly 

from opposite sides of the base plate, said locking 

means having springlike characteristics and are of 



such dimensions as to be compressed while pass- 
ing through the pan I op ning and aft r passing 
through the opening expand outwardly to obstruct- 
ingly face an opposite sid of the pan I, 

$ securing means of springlik characteristics x- 
tending outwardly from the same two opposite sides 
of the base plate as the locking means, each such 
means having biting end portions; and, 
a bolt-like member received in the sleeve and hav- 

10 ing a head portion to affix the object to the nut and 
panel, at which time an end portion of the member 
contacts the securing means and moves the biting 
end portions gainst opposite panel opening side- 
walls preventing relative transverse movement of 

is the nut within the panel opening. 

[0007] In a preferred embodiment the fastener nut is 
constructed from a blank or strip of sheet metal stamped 
and formed into final configuration. A central part of the 

20 fastener includes a sleeve extending from a surface 
thereof and which is provided with one or more internal 
threads for accommodating a screw or bolt therein. 
Wing-like side portions are arranged at two opposite 
sides of the threaded sleeve and extend in a common 

25 direction so as to pass through the opening in a panel 
during mounting use. Each of the wing portions includes 
first locking parts which snap into place on the far side 
of the panel when the nut is mounted thereto and by 
virtue of inherent spring characteristic of the sheet metal 

30 automatically spring outwardly to lockingly obstruct re- 
moval of the nut from the opening. Further locking por- 
tions directly engage the edge of the panel opening for 
frictionally resisting removal of the nut once it is mounted 
within the opening as well as insuring locking retention 

35 and preventing transverse movement of the nut within 
the opening. 

[0008] An embodiment in accordance with the inven- 
tion will now be described with reference to the accom- 
panying drawings; in which: 

40 

FIG. 1 is an isometric view of the nut of the present 
invention shown in unstressed condition priorto be- 
ing mounted in a panel opening; 
FIG. 2 is a side elevational, sectional view taken 
45 along the line 2-2 of FIG. 1 ; 

FIG. 3 is a top plan view taken along line 3-3 of FIG. 
1; 

FIG. 4 is a top plan view of a metal blank from which 
the nut of this invention is made; and 
so FIG. 5 is a side elevation of the nut shown mounted 
in a panel opening. 

[0009] For the ensuing description reference is now 
made to the drawings and especially FIG. 1 where the 
55 nut of the invention is enumerated generally as 1 0 and 
includes in its major parts base plate 1 2 which abuts 
against a major surface of a panel 14 in a way that will 
be described when a sleeve 16 integral with the base 
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plate Is fully extended through a panel opening 18. 
When so mounted, at opposite sides of the nut there are 
provided first locking means 20 which automatically x- 
tend to a position opposite the lower major surface 22 
of the panel to which the nut is affixed and also second 
locking means 24 which frictionally contact the panel 
opening 1B edges (FIG. 5). 

[0010] As will be more particularly described, the 
combined action of the locking means 20 and 24 serve 
to fully secure the nut within opening 1 8 of the panel 
enabling receipt of a threaded bolt 26 therewithin and 
securing other apparatus to the panel which other ap- 
paratus is more generally shown and enumerated as 28. 
[001 1] With reference now particularly to FIG. 4 there 
is shown an overall generally rectangular blank 30 made 
of sheet metal (e.g., steel) from which the nut 10 of this 
invention is formed. In its major parts, the blank includes 
a central generally rectangular base plate (identical to 
base plate 12) having an edge dimension D which ex- 
ceeds the width of panel opening 1 8 and in that way will 
prevent the nut from passing completely through the 
opening 18. A sleeve 16, either drawn or roll-formed, is 
provided in upstanding relation in the central region of 
the base plate and includes one or more internal 
threads. First and second identical sets of sidewall 
members 36 and 38 extend from opposite sides of the 
base 12 in opposite directions from one another and 
generally at 90 degrees to the base sidewall. 
[0012] Only the sidewall members 36 will be de- 
scribed in detail since the sidewall members 38 have 
corresponding component parts constructed in the 
same manner. More particularly, the sidewall member 
36 includes a generally rectangular extension 40 with 
an included opening 42 formed at the adjacent edge of 
the baseplate, which opening primarily serves to reduce 
spring resistance in that region and in that way reduce 
nut installation force. Outwardly of the opening 42 the 
extension 40 includes first and second generally rectan- 
gular, elongated, locking strips 44 and 46 in spaced 
apart and generally parallel relation. The two sets of 
locking strips collectively form the first locking means 
20. 

[0013] Intermediate the two locking strips 44 and 46 
there is provided a panel edge securing means 48 which 
is substantially rectangular and extends generally par- 
allel to the adjacent locking strips. After initial forming, 
the outer end portion 50 of the panel edge securing 
means 48 is provided with a good f rictional surface such 
as, for example, by knurling. 

[0014] The dotted lines 52, 54 and 56 on the blank 30 
are bend lines for forming the blank component parts 
into the desired shape of the nut 1 0. 
[0015] Preferably the blank 30 is formed to desired 
shape by a conventional press or stamping process. Al- 
so, in all forming steps to be discussed, the bend lines 
should be sufficiently radiused so as not to weaken the 
resulting nut construction by the inclusion of sharp cor- 
ners. 



[0016] As a first step in the formation of the nut 10, 
the blank is tr ated preferably by a set of conv ntional 
progressiv dies (not shown) which successively apply 
pressur to th blank m tal for drawing or roll-forming 
5 th sleeve 16 and then accomplish int mal threading of 
the sleeve. 

[0017] Following the sleeve formation, the panel edge 
securing means 48 have their outer end portions 50 on 
the major surface facing In the same direction that the 

10 sleeve extends treated to provide a scored surface with 
relatively sharp ridges facing outwardly from the metal 
surface for biting into the panel opening inner edge dur- 
ing use. Preferably, the ridges extend at an angle that 
will provide a good gripping engagement with the inner 

is edges of panel opening 18 (e.g., generally parallel to 
opening edges as in FIG. 3, or at an angle differing from 
90 degree engagement with opening edges as in FIG. 

1). 

[0018] Finally, the strips 44 and 46 and the means 48 
20 are bent along the bend lines 52 - 56 In order to provide 
the final arrangement as shown in FIGS. 1 and 2, for 
example. More particularly, in final formed condition, the 
two extensions 40 are bent about the respective lines 
52 so as to extend angularly toward each other with the 
25 further bend line 54 lying within the projected cross sec- 
tional area of the sleeve bore (FIG. 2). Also, strips 44, 
46 and means 48 are bent about line 54 so as to be 
outward of the respectively adjacent extension 40 and 
generally parallel thereto. Still further, the outer end por- 
30 tion 50 is bent about line 52 toward the extension 40 so 
the tip 58 of means 48 is just within the opening 42 (FIG. 
1). 

[001 9] In use, the nut 1 0 is received within the gener- 
ally rectangular opening 1 8 in the panel 1 4 which is ap- 

35 propriately dimensioned for sliding receipt of the nut 
therein. When the forward portions of the locking strips 
44 and 46 pass through the opening 18 the strips are 
laterally compressed slightly and so dimensioned that 
as the strip ends 60 extend completely through the 

40 opening, they spring laterally outwardly behind the pan- 
el edges now preventing withdrawal of the nut there- 
from. 

[0020] It is also important to note that in final form that 
the means 48 are positioned inwardly of strips 44 and 

45 46 (FIG. 2) sufficiently so that when the nut is inserted 
in the panel opening the means 48 pass through the 
opening with at most only slight compression. At this 
time the specially prepared frictional end portions 50 of 
the means 48 are located in slightly spaced or barely 

so contacting relation with the edge portions of the panel 
opening. Accordingly, installation force of the nut into the 
panel opening is determined substantially solely by the 
spring reaction caused by the strips 44 and 46 as they 
pass through the panel opening. 

55 [0021] On a bolt 62 being threaded into the nut sleeve 
as shown in FIG. 5 and outwardly of the threaded 
sleeve, it engages the bend-line locking strip ends 64 
and separates them. By this action, the scored regions 
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50 of the panel securing means 48 engage the inner 
dges of the panel opening 18 which not only increases 
the locking force against withdrawal of th nut from th 
opening, but also secures the nut against lateral move- 
ment within the opening. 

[0022] Although the invention has been described in 
the preferred embodiment as having a threaded sleeve 
for receiving a similarly threaded bolt 62, it is contem- 
plated that the Invention can be advantageously em- 
ployed with other fastening arrangements, such as 
caged or so-called clinch nuts. 
[0023] As shown in FIG. 5 the tips 60 of strips 44 and 
46 contact the lower surface of panel 24 when bolt 62 
is fully received within the nut. The spacing a (FIG. 2 ) 
between tips 60 and the base plate 12 is made so as to 
enable accommodating a range of panel thicknesses as 
opposed to a single precise thickness, for example. 
[0024] More particularly, when the nut of the invention 
is mounted into a panel opening, it is not only prevented 
from being withdrawn from the opening without special 
tooling, but also provides a firm and reliable positioning 
of the nut within the opening which is desirable and pro- 
motes ease of mounting of a bolt with associated appa- 
ratus to the nut. 



Claims 

1 . A nut (1 0) for locking receipt within a panel opening 
formed from a sheetlike metal blank, comprising: 

a base plate (12); 

a sleeve (16) unitary with and upstanding from 
a major surface of the base plate (12); 
first and second spaced apart locking strips (44, 
46) integral with the base plate, extending away 
from each of two opposite side edges of the 
base plate and formed to extend at an acute 
angle toward a sleeve axis; and, 
first and second securing means (48) unitarily 
located respectively between the first and sec- 
ond locking strips, each said securing means 
including a high-friction end portion (50). 

2. A nut according to claim 1 , in which portions of the 
locking strips (44, 46) and the securing means (48) 
closest to the sleeve axis extend into a projection 
of the bore of the sleeve (1 6). 

3. A nut according to claim 1 or 2, in which the high- 
friction end portions (50) include more than one 
raised ridge. 

4. A fastening combination comprising a nut in accord- 
ance with any one of the preceding claims and a 
member (26) received within the sleeve (16) and 
having parts urging the locking strips (44, 46) and 
securing means (48) outwards, away from the 



sleeve axis and, in us , into contact with the panel 
(14). 

5. A fastening combination according to claim 4, in 
5 which th sleev (16) is int rnally threaded and the 

member includes a threaded bolt (26) which on ad- 
vancing into the sleeve (1 6) moves both the locking 
strips (44, 46) and securing means (48) toward the 
opposite panel major surface and panel opening 
10 sidewalls, respectively. 

6. A fastener combination according to claim 4, in 
which the bolt-like member (26) and sleeve (16) 
form a clinch nut. 

15 

7. A fastener system for mounting an object to a panel 
opening (1 8) solely from a first side of the panel 
(14), comprising: 

a nut (10) including, 

a base plate (12) dimensioned to prevent pas- 
sage through the panel opening (18), 
a sleeve (16) on said base plate (12), 
first and second locking means (44, 46) extend- 
ing outwardly from opposite sides of the base 
plate (12), said locking means (44, 46) having 
spring-like characteristics and are of such di- 
mensions as to be compressed while passing 
through the panel opening (18) and after pass- 
ing through the opening (1 8) expand outwardly 
to obstructingly face an opposite side of the 
panel (14), 

securing means (48) of spring-like characteris- 
tics extending outwardly from the same two op- 
posite sides of the base plate (12) as the lock- 
ing means (44, 46), each such means (48) hav- 
ing biting end portions (50); and, 
a bolt-like member (26) received in the sleeve 
(16) and having a head portion to affix the ob- 
40 ject (28) to the nut (10) and panel (14), at which 

time an end portion of the member (26) con- 
tacts the securing means (48) and moves the 
biting end portions (50) against opposite panel 
opening (18) sidewalls preventing relative 
45 transverse movement of the nut (10) within the 

panel opening (18). 

8. A fastener system according to claim 7, in which the 
locking means (44, 46) are so dimensioned that out- 

50 er tips of said locking means are spaced from the 
base plate (12) an amount (a) sufficient to enable 
mounting of the fastener system to panels (14) hav- 
ing a range of thicknesses. 

55 9. A fastener system according to claim 7 or 8, in which 
the biting end portions (50) include raised ridge por- 
tions that extend generally parallel to the panel 
opening (18) inner edge. 
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1 0. A fastener system according to claim 7 or 8, in which 
the biting end portions (50) include raised ridge por- 
tions that extend across the panel opening (18) in- 
ner edg at an angle other than 90 degrees. 



PatentansprOche 

1. Mutter (10) zur arretierenden Aufnahme innerhalb 
einer Plattenoffnung, die aus einem blechartigen io 
Metallzuschnitt geformt ist, umfassend; 

eine Grundplatte (12); 



6. Bef stigungskombination nach Anspruch 4, b ider 
ein bolzenartiges Element (26) und in Huls (16) 
eine Kleinmmutter bilden. 

7. Befestigungssystem zur Montage eines Objekts an 
einer Plattenoffnung (18) nurvon einer ersten Seite 
der Platte (14), umfassend: 

eine Mutter (10) mit 

einer Grundplatte (12), die so dimensioniert ist, 
dass ein Hindurchgehen durch die Plattenoff- 
nung (18) verhindert wird, 



eine Hulse (16), die mit der Hauptflache der is 
Grundplatte (12) eine Einheit bildet und sich 
von dieser erhebt; 

erste und zweite beabstandete, mit der Grund- 
platte integrate Arretierlaschen (44, 46), die 20 
von jeder von zwei gegenuberiiegenden Sei- 
tenkanten der Grundplatte abstehen und so ge- 
formt sind, dass sie sich in einem spitzen Win- 
kel zu einer Hulsenachse hin erstrecken; und 

25 

ein erstes und ein zweites Sicherungsmittel 
(48), die jeweils als Einheit zwischen den er- 
sten und zweiten Arretierlaschen angeordnet 
sind, wobei jedes der Sicherungsmittel einen 
Endabschnitt (50) mit hoher Reibung aufweist. 30 

2. Mutter nach Anspruch 1 , wobei sich Abschnitte der 
Arretierlaschen (44, 46) und der Sicherungsmittel 
(48), die sich am nachsten an der Hulsenachse be- 
finden, in eine Projektion der Hulsenbohrung (16) 35 
erstrecken. 

3. Mutter nach Anspruch 1 oder 2, wobei die Endab- 
schnitte (50) mit hoher Reibung mehr als einen er- 
habenen Grat enthalten. 40 

4. Befestigungskombination, umfassend eine Mutter 
nach einem dervorangehenden Anspruche und ein 
Element (26), das von der Hulse (1 6) aufgenommen 
wird und Teile aufweist, welche die Arretierlaschen ^ 
(44, 46) und Sicherungsmittel (48) nach auBen, 
weg von der Hulsenachse, und bei Gebrauch in Be- 
ruhrung mit der Platte (14) pressen. 

5. Befestigungskombination nach Anspruch 4, bei der so 
die Hulse (16) mit einem Innengewinde versehen 

ist und das Element einen Gewindebolzen (26) um- 
fasst, der beim Vorrucken in die Hulse (16) sowohl 
die Arretierlaschen (44, 46) als auch die Siche- 
rungsmittel (48) gegen die gegenuberliegende 55 
Hauptflache der Platte beziehungsweise die Sei- 
tenwande der Plattenoffnung bewegt. 



einer Hulse (16) auf der Grundplatte (12); 

ersten und zweiten Arretiermitteln (44, 46), die 
sich von gegenuberiiegenden Seiten der 
Grundplatte (1 2) nach auBen erstrecken, wobei 
die Arretiermittel (44, 46) federartige Eigen- 
schaften und solche Abmessungen aufweisen, 
dass sie beim Hindurchgehen durch die Plat- 
tenoffnung (18) zusammengedruckt werden 
und, nachdem sie die Off nung (18) passiert ha- 
ben, sich nach auBen aufweiten und so blok- 
kierend an einer gegenuberiiegenden Seite der 
Platte (14) anliegen, 

Sicherungsmitteln (48) mit federartigen Eigen- 
schaften, die sich von den selben zwei gegen- 
uberiiegenden Seiten der Grundplatte (12) wie 
die Arretiermittel (44, 46) nach auBen erstrek- 
ken, wobei jedes dieser Mittel (48) verzahnte 
Endabschnitte (50) aufweist; und 

einem bolzenahnlichen, in der Hulse (16) auf- 
genommenen Element (26), das einen Kopfab- 
schnitt fur das Befestigen des Objekts (28) an 
der Mutter (1 0) und der Platte (1 4) aufweist, wo- 
bei zu diesem Zeitpunkt ein Endabschnitt des 
Elements (26) mit dem Sicherungsmittel (48) in 
Kontakt gelangt und die verzahnten Endab- 
schnitte (50) gegen gegenuberliegende Seiten- 
wande der Plattenoffnung (18) bewegt, was ei- 
ne Relativbewegung der Mutter (10) in Quer- 
richtung innerhalb der Plattenoffnung (18) ver- 
hindert. 

8. Befestigungssystem nach Anspruch 7, bei dem die 
Arretiermittel (44, 46) so dimensioniert sind, dass 
auBere Spitzen der Arretiermittel einen Abstand (a) 
zu der Grundplatte (12) haben, der ausreicht, urn 
die Montage des Befestigungssystems an Platten 
(14) mit einer Reihe von Dicken zu ermoglichen. 

9. Befestigungssystem nach Anspruch 7 oder 8, wo- 
bei die verzahnten Endabschnitte (50) Abschnitte 
mit erhabenem Grat aufweisen, die allgemein par- 
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allel zu den Innenkanten der Plattendffnung (18) 
verlaufen. 

10. Befestigungssystem nach Anspruch 7 oder 8, wo- 
bei die verzahnten Endabschnitte (50) Abschnitte 
mit erhabenem Grat aufweisen, die sich uber die 
Innenkante der Plattenoffnung (1 8) in einem Winkel 
ungleich 90 Grad erstrecken. 



Revendi cat ions 

1. Ecrou (10) destine" a etre recu pour blocage dans 
une ouverture de panneau faite dans une ebauche 
metallique du genre t6le, comprenant : 

une plaque de base (12), 
un manchon (1 6) faisant corps avec une surfa- 
ce principale de la plaque de base (12) et 
saillant de cette surface, 
une premiere et une deuxieme bandes de blo- 
cage espacees (44, 46) faisant corps avec la 
plaque de base, s'etendant a partir de chacun 
de deux bords lateraux opposes de la plaque 
de base et formees pours'6tendre sous un an- 
gle aigu vers I'axe du manchon, et 
un premier et un deuxieme moyens de fixation 
(48) situes chacun entre une premiere et une 
deuxieme bandes de blocage et comportant 
chacun une partie d'extr6mite a haut f rottement 
(50). 

2. Ecrou selon la revendication 1 , dans iequel des par- 
ties des bandes de blocage (44, 46) et des moyens 
de fixation (48) tres proches de I'axe du manchon 
entrent dans une saillie de I'alesage du manchon 
(16). 

3. Ecrou selon Tune des revendications 1 et 2, dans 
Iequel les parties d'extremite" a haut f rottement (50) 
presentent plusieurs cretes en saillie. 

4. Combinaison de fixation comprenant un 6crou se- 
lon Tune des revendications prec6dentes et un ele- 
ment (26) recu dans le manchon (16) et ayant des 
parties qui poussent les bandes de blocage (44, 46) 
et les moyens de fixation (48) vers I'exterieur, a I'op- 
pose" de I'axe du manchon et, en service, en contact 
avec le panneau (14). 

5. Combinaison de fixation selon la revendication 4, 
dans laquelle le manchon (16) est filete interieure- 
ment et I'6l6ment comprend un boulon filete (26) 
qui, en avancant dans le manchon (1 6), deplace les 
bandes de blocage (44, 46) vers la surface princi- 
pale opposee du panneau et les moyens de fixation 
(48) vers les parois laterales de Pouverture du pan- 
neau. 



6. Combinaison de fixation selon la revendication 4, 
dans laquelle I'element du g nr boulon (26) et le 
manchon (16) forment un ecrou rivet. 

s 7. Systeme de fixation pour I montage d'un obj t sur 
une ouverture de panneau (18) seulement depuis 
un premier cdt6 du panneau (14), comprenant : 

un ecrou (10) comportant 
10 une plaque de base (12) dimensionnee pour 

empecher le passage a travers I'ouverture (1 8) 
du panneau, 

un manchon (1 6) sur la plaque de base (1 2), 
un premier et un deuxieme moyens de blocage 

15 (44, 46) s'etendant vers I'exterieur a partir de 

cotes opposes de la plaque de base (1 2), ayant 
des caracteristiques du genre ressort et etant 
de dimensions telies qu'ils soient comprimes 
en passant a travers I'ouverture (1 8) du pan- 

20 neau et, apres passage a travers cette ouver- 

ture (18), s'expansent vers I'exterieur pour faire 
face avec obstruction au cote oppose du pan- 
neau (14), 

des moyens de fixation (48) a caracteristiques 

25 du genre ressort s'etendant vers I'exterieur a 

partir des deux mimes c6tes opposes de la pla- 
que de base (12) que les moyens de blocage 
(44, 46), chaque tel moyen de fixation (48) 
ayant des parties d'extremite" mordantes (50), 

30 et 

un element du genre boulon (26) recu dans le 
manchon (1 6) et ayant une partie tdte pourfixer 
I'objet (28) a I'ecrou (10) et au panneau (14), 
auquel moment une partie d'extr€mit6 de I'el6- 

35 ment (26) vient en contact avec les moyens de 

fixation (48) et amene les parties d'extr£mite 
mordantes (50) contre des parois Iat6rales op- 
posees (18) de I'ouverture du panneau pour 
empecher un mouvement transversal relatif de 

40 I'ecrou (10) dans I'ouverture (18) du panneau. 

8. Systeme de fixation selon la revendication 7, dans 
Iequel les moyens de blocage (44, 46) sont dimen- 
sion n£s de facon que des extern ites ext£rieures de 
45 ceux-ci soient espac£es de la plaque de base (1 2) 
d'une quantite (a) suffisante pourpermettre le mon- 
tage du systeme de fixation sur des panneaux (14) 
ayant une gamme d'epaisseurs. 

so 9. Systeme de fixation selon Tune des revendications 
7 et 8, dans Iequel les parties d'extr6mit§ mordantes 
(50) component des parties cretes en saillie qui 
s'etendent de maniere gene>ale parallelement au 
bord interieur de I'ouverture (18) du panneau. 

55 

10. Systeme de fixation selon I'une des revendications 
7 et 8, dans Iequel les parties d'extremite mordantes 
(50) comportent des parties cretes en saiilie qui 
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s'etendent en travers du bord interi ur de Touvertu- 
re (1 8) du panneau sous un angle autre que 90 de- 
gres. 
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